The paper deals with the heating of electrons and current rectification in contact, which is located in an alternating electromagnetic field. It was found that the electrical component of the microwave (UHF) waves inside the p-n-junction was curved. This leads to the perpendicular component of the electric field of the microwave wave. This component modulates the height of the potential barrier with the frequency of the microwave. In the p-n-junction, straightening microwave current occurs. It is shown that the rectifying contact in the microwave electromagnetic field is always an electromotive force. This is due to carrier heating and straightening microwave current. It is shown that electron heating and straightening of the microwave power will lead to higher ideality factor of the diode.
Introduction
Experimental studies of the heating of the charge carriers by the strong electric field in inhomogeneous semiconductors began with thermopower measurements of hot charge carriers occurring at the p-n-junction. In [1] , it used an ultrahigh frequency (UHF)-electric field to warm up the charge carriers in the measurement of the thermopower of hot electrons at UT p-n-junction. In this case, the electric field vector is oriented along a concentration gradient, so that the ends of the sample are oriented along the longitudinal thermopower of hot charge carri-ers, a signal rectification of alternating current. In order to avoid straightening AC p-n-junction, in the measurement of the thermopower of hot carriers, the vector of the microwave electric field is directed perpendicular to the concentration gradient [2] .
[3] studied the current and the emf arising in asymmetrical p-n-junctions under the influence of a strong microwave field. It revealed that, in asymmetric p-n-junction, a strong microwave field for the analysis of voltages and currents must be considered as the heating of electrons and holes.
In [4] , the results of theoretical and experimental studies of the emergence of negative differential resistance in the diode structures are based on the p-n-junction in a strong microwave field.
Under the influence of the electromagnetic wave, it increases the average energy of the carriers in the contact area with the metal-semiconductor interface. As a result, the potential barrier of electrons is heated by flowing current [2] . On the other hand, due to changes in the barrier height at the contact, alternating current generated by the electric field of the wave is rectified. Due to the fact that the directions of the currents of hot carriers and rectified currents are identical, establishing the true mechanism of the generated EMF diode is an important issue.
The aim of this work is to study electron heating and current rectification to contact in an alternating electromagnetic field.
Influence of Electron Heating and Current Rectification on Track in a Strong Microwave Field
We estimate the current arising under the influence of electromagnetic waves on a thin Schottky diode. If the wave period longer than the transit time of electrons through the barrier, on the basis of the theory of electron diode current passing through the barrier is given by:
e cos e exp 1 ( ) e T t is the temperature of the electron gas in contact with the region; B Е is the electric field of the wave; e is the charge of the electron.
The average value of the diode current is determined by the following integral:
The values of the electron temperature are determined by the wave field strength. At low wave power can not take into account the heating of the electrons, while the constant current arises only because of rectification:
Here 0 U is the DC offset applied to the barrier. Detected voltage in the diode is given by: 
Short-circuit current is the following:
Equation (5) defines the CVC diode situated in the field of the electromagnetic wave when the current occurs only through rectification of alternating current.
At high power microwave energy when e T T ≠ , CVC diode has the following form:
( ) ( ) 
Using Formula (7) we will investigate the effect of electron heating in the CVC p-n-junction in a strong microwave field. CVC p-n-junction temperature change of the electrons is shown in Figure 1 .
This shows that the inclusion of straightening and heating of electrons increases in the strong currents of the diode microwave field. The degree of increase of the current is determined by the following factor: Now consider the short-circuit current of the Formula (7) (for 0 U = ) we have the following expression for the short-circuit current: 
This shows that the inclusion of rectification increases the short circuit current by a factor of (8). C using the Formula (9) is plotted as the short circuit current of the electron temperature (Figure 2) . Figure 2 that the short circuit current is strongly dependent on the temperature of the electrons. With the increase of the electron temperature increases rapidly short-circuit current. For the open-circuit voltage of hot electrons from the Formula (7) (for 0 j = ) we have the following expression: 
The first term of this formula gives emf, heated by the electron in the potential barrier [2] , and the second part-the voltage generated due to rectification. However, it should be noted that the second portion (10) differs from the rectifying electromotive force (5), when the electrons are not warmed up. If you do not take into account current rectification caused by electromagnetic wave, the first term of the Formula (10) corresponds to the EMF of the heated electrons produced in the potential barrier 0 Analyze the second part of the Formula (10) is associated with straightening: From the analysis of (11) we can conclude that this conclusion is not always justified. This is due to the fact that the deviation from the linear dependence of the rectified voltage on the intensity of the microwave field is due to the heating of the electrons.
In [5] in order to eliminate the current rectification in the microwave electromagnetic field of the p-n-junction plane is set parallel to the electric field component of the wave. There is assumed that the detection signal occurs only due to heating of charge carriers. The temperature value of the electron gas, calculated from the experimental data on the basis of this assumption turned several times greater than the expected [5] . To explain these anomalously high values of the thermoelectric power of hot carriers in [5] was introduced ideality factor, and it was believed that he was connected with the process of recombination in the p-n-junction. 
